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5 mmftm 

10 HfJSrSW 

<£ 9 I^5„ Mill Fucus vesiculosus, # „ 
15 ^ttH^SfllSt^J^o (M&fcf, fifcl^> IV^r^iM^*^^ 

yxMJ^-J „ 2002^6^, I6 0t, fg6"J§\ p. 3 7 7-3 8 0# 

20 H8H^IIB!g9 9/4 12 8 S^^^l^y h#^ 0 ) % «b73^V^ 

n/-7^ Wi^, H^^H9 6/3400 4^7^$/ K ffl^PJ 

So 2/0 8 6 1 1 6^^^ix^ b#fii 0 ) „ mfcik^^-tf???^ iitf, 

1WI0 0/5 0 4 6 4f ^y7l/y h#E ) . «ftWo^7*y 

m^m^o i/8 15 6 o^v^i^y h0m o ) ^nso 
25 mmityx^mftfcm&^mmikifetik w*.&. mm^mm9 9/4i 28 8t 

Ttfh—isxmmmvk wz.i£. iMi9 7/2689 6wi/y h# 
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Fucus vesiculosus ^WMity ^Wmsk^ . * 9 5 

mwmftmm&ft^z.ttm^&tix^z m^^mnm^ 042543^ 
o ^foh<Dfe&tmigo)m&%Mw-rz>fr#>F u c u s v e s i c 

10 u 1 o s u s -^A s c o p h y 1 1 um n o d o s um6^Stft7^y©i 

(Lionel Chevolot,ftH, TCarbohydrate R 
e s e a r c hj , 200 1^13 3 p. 5 2 9-5 3 5) &&\f ' hfh 



Fucus vesiculosus scophyllum no 



1 1 urn n o d o s um*Mft7*y^!) S3MSiJ: < fMfrCt* 

(#J;Ui> ii^if 9 9/4 1 2 8 8^/7Vy h#JR0 tfS&ktirCV^a^ 
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flfifiW^J©— JfcF u c u s 



ves iculosus -^A s c o p h y 
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£££££-£•5^ Fucus. vesiculosus -^A scophyl 1 u 
m no do s umf©t^ i ?|Hii©«7*i/li:mU*l/\ £fe 
SR^m^9 6/3 4 0 0 4^71/;/ K SS^W^O 2/0 8 6 1 1 

110 0/5 04 6 4^V7Vy MBt©«h7 3^7 ^ y=lr^lt 

Fucus vesiculosus scophyl lum nod 

o s um§©t/^^ l»SM27*y|;tt^lftv\ 

10 3§0JOgftl 

:gJLhtf>;L B»^*5l5«IEBKb#IIH^K:^n5^a©-?:" 

20 73^^/ ^f>f^^ (Fucophilus fcoidanol 

yticus) SI-1 234^ *r&fc«ffllft;:7# ^^ffiNHSr^arf-* - 
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mZ-&. iyKIa- (1-4) L-73^-t 

Kia- (i-4) L-73^^tim "nB©a^^«ji4sr*# 

(I) TiE5£ (V) -C***L5«raMb7*^y ^Sf^ffl^ a- (1- 
4) L-^a^/Hte-g-Srai^KWlJi^DWrrs ; 




(II) *&6~8©«BfflteSffipH<Sr?rf-3 ; 

(I I I) fjl0~4 o"CfcSiifi£«:W**"S ; 

(iv) ^* : ^jv^mm^xm^tzM^-s »n ^ ~ i 3zr-cfc5o 

(i) rnmifrm i/\z.itm u-c, L-73- ^as^^v^i-i^-rs ; 
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J n 



(^■K R(lHXIiS0 3 HXf*CH 3 COXITIS— JH^C (VII) ~efc 9 , 
RjltHXfiSOg HXteCH 3 CO-C'fc§o R, R x <£> 5 ^b'Ptg. < £: & 1 ofi 
SO, HT*&3 0 nfilEUrO^greabS. ) 



H 




OR H 



(5£*K RfiHX(*SOg HXttCH 3 COT$)5„ ) 
*3SW©K54©58Wtt, TIB— (I) T^£fr3fi»fb:7#^y 




(5*;eK RliHXBS0 3 HXIiCH 3 COXtiTfEMlBSS; (VI 1) -cfctK 
RjftHXIiSOa HXttCHj COT*fe5 0 R> R x <» 5 *>4>fr< t i> 1 ofi 
SO a HT'fcSo nttl~4 0j|^ , T?*>So ) 



H 




OR H 



(5£4\ R«HXIiS0 3 HXIiCH, CO-efe^o ) 

^B»^*3#6WMb#*fc^**TTIB— JKs* (VIII) 




(5£<f N RliHX(iS03 HXteCH 3 COXfiTIB— JR5^ (VI I) t?fc«J. 
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OR H 



(5fc*K R«HXttS0 3 H»iCH 3 COt*fc5) 0 
(%) Oi#?:W7 7T'fe6o 

HI 3 : ^^^J;«9#btu5«!E^{b7^V^-y =H&£l- (DO 1 H-NMR 

04 : *mm\z.3:<Q%bnz>m i ®<k*7*>'*v =**i- (1) o 1 3 c-nm 

06 : ^mm^^^onhfh^mmit^^^v =mi- (2) h-nmr 

07 : *38^tJ:±«9#fetLS«!ESHk;7^^y =**Sl — (2) 3 C-NM 

08 : ^.mm^^^hfh^mk^y*^)) =**i- (2) o@*^*f (-^ 




(VII) 
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&9 :*mw\z£vnbft>zwmfc'7*^*y o) <o x h-nmr 

ID 1 0 :^^^J:«9#btLSam^7^^y =**F1- (3) O 1 3 C-N 

EI 12 : *3SMt!lJ:D#6>*t5«lfflMb7*^y =**fl- (4) O 1 H-NM 

HI 13 : *3SKlClJ:«9#btb5BlEfil'fk7*^y =**Sl- (4) O 1 3 C-N 

HI l 4 : #3§9§fc:J; ^hMW$kKG7*^*y =r#i - (4) <E>ftB##f 

HI 15 :^PJ^.t^#fe^am^7^^y ^«&1- (5) H-NM 
R^-~^ b/vSr^-THI'efeSo 

mi 6 :^w^J;5#e>tt*«ifflMfc7^^y=*«Fi- (5) o 1 3 c-n 

Hll 7 : ^^{Cfct)#bn5?5fe^7^^y =n&tl- (5) <DfC*##f 
HIl 8 (1-4) L-7a^HfCp 

il 9 : WJI-i^^xyKSa- (1-4) L-73V^Oia 

ft CC) (%) OHilrSt^7 7-efc5, 



#!lxJ^ Fucus vesiculosus, Ascophyllum n 
o d o s u t g ©Hii*5|5©liEl^7* y^lTt 5» ftfc^ 
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o c © <fc 5 c b &Xi* Z> o MMsMff 

J VT^XX (Fucophilus fucoidanolyticu 
20 s) S I -1 2 3 4m$mf btLS„ 

J&*5 N ±|B^>7=f7^7^ 73^/ UtV^S 1 -1 2 3 4t*ti^ = 

25 #tfW:iB&l. 2 — 1. 6 /imCD^0-T?fe§„ 



(1) tk^MM 



2 5«C^W-t-5o 
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(2) mmfcMirznm 

(4) t^ri/^ m& 

(5) ^^14 

1 %&&Jg*fe-W£W ISte 

(6) =¥7^ t-r^/i/i 

(7) f^DNAOGCti 5 2% 

(8) OF- m&ZLJ&^fo^ 

(i o) atbtt 

(i i) m^tt i^ft 

(1 2) fH^i ftb 

(Bergey' s Mannual of Determinati 
ve Bacteliology), f 9t (1 9 9 4) l£fBi^S##m&-£ 

fits.? /v—-? 4 (?7j±m&i&n j u&&Mx.Tmm) K&M£ftz> 0 i^u^ni* 

*1^©16S r RNA3r=i— K-f^DNAO^SgB^J^^b, 
^O|ffl0t+BilH4^1:b^Ufci:::5l 6 S r RNA^3-Kt5DNA©^ 
*§fc 0^1 5 0 OiMM) ^^fcoT+SlRlttOi«V^^B^(*#^Eb^^ofc 0 1 6 
S r RNA^a- K-T^) DNA^SE^J^tBlUtt^ 9 0 %£JTF<E>^§£\ M£ffl0 
0^|UC-efc6^^^V\ -^DNAx-^^-^{-^^tbTV>a 1 6 S 
rRNA^3-Kt5DNA(D|E^ti:^ 3^&£fN£bfc£ ^ £ N 3^S$c 
t^^O^0^"CV errucomicrobia l-MI^ ^©-Cfcofc 0 ^ 
rT% &%m&t>&. 3t^7-W^S^*3V^T*0*ttV errucomicro 
b i a©Sr«^»lM^&5fc»r£U 737^7^ S 
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1-1 2 3 4 t^bfCo 

fr*5 N _LfB0$cteFucophilus fucoidanolyticus SI-1234 tm^Ztl. 0*ffl 
38«o<rfif5*lTl (Sf#f3 0 5-8 5 6 6)i4 

tf ^ASIII^^W^f^f^^^tefe y^-KFERM P - 1 7 5 1 7 
5 fc UTSprit 1 1 ¥ 8 J 1 8 0 (MWte 0 ) «fc 5 *t6£*L> h«Jfc^3 

# ±lB^A3t^TjifcfeA0^S#m^W^0f#fF^^fe-fe H-FERM BP 

-74 9 5 ^1^13^3170 (ft 0) £ 9 #K£*i/CVnSo 
;fc0tfc£> 16S rRNAS:=-Kt5DNA OBB^J 5rBB?!l*0>BB?!l## 1 K 
t^oTs 16S rRNASr3-KnDNA©TO5, 7^7^ 

io 73/f^yf>f*^ s i -l 2 3 4 tmmt^mztizBWfrb&b 

^ 1^737^7^ 7 S I - 1 2 3 4 irlHIM^J 

Bf&ftSJWnfil^bP*.. ^©16S r RNASr3-Kt5DNA©iB^73 7 
^.^^ 37=r-f *V SI-1 2 34^Ii:»t5lfflie7 3 

Staifc L-T«> 0iJx.f3> «ftBMb7*^ Fucus vesiculosus-^ 
Ascophylum nodos um#(D^^ TA^iX^ 7 5t9y, 7 

^^^^SjpJ^^t, lililTft, gf^n:^ ^hV, fifes 

it^^i^tfcs, 17 a n 7jy?A, -vjr^isVJ*. u^s? 

0°C, » P Htt5~9^<, 5-7 2l*IWoaiMH^^Woa« 
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±m^= i ^-f 73^^yy^f^^ s i - 1 2 3 4£51^&igif& 
5 W^^^^^^^^i-S^i:t>T*t5 0 mutt, mt, j^&m*? 

10 4) £\ ^ N 

( I ) : VfC^ffl Lt, ^n-^^jl5ntt^^o^-y 

15 (id MjipH : ^mm<Dmmpnn7. o~s. sm^i^s ced 0 
(111) m&mM : *mm<Dmmum*m 3 0 ~ 4 0 °c#i£^fc3 m 2 ) 0 

20 f^ttft«H4 (%) , ^^M^ CO &tf1- 0 

^mm(Dmmhyt>^ / ^mmm(o— Mt^sxyKSa- (1-4) L-^=t 

(1) tie^; (v) ^^SMHb^^ry *^tt, a- (1- 
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OH H 



(V) 



(II) SlpH :^^<DSjgpH«6~8#3E^*>-5 (018) „ 

din mMmm ■. *mm<DmmmMtzm 1 o~4 omi^s (01 9) 0 
«9, ra«itt*B*H£tt (%) , $t**te?&£ rc) &*rf- 0 

(IV)) : ^5iflfefcT«i:£Lfc»£\ ^111^13 ^-efe5 0 

(1) ^ : ^{b^^^c^LT, ^ms^»fu mm&mm-tz mm 
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tkwmvmmfai&mm-vb, %m$> y^n^v xm%m<D&m$®&xhm&x 

•7^747^ ^rt^^y VtmTJ^S 1-1 2 3 4^fi«>fk^^7^^^ 

y^^<Dmmmt\^x\^ mmmmzv nm^^xmi^rfii-£^\ mm 
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# y r)Af^7;^yM> ~?Jf*^V^ «©7;^ y ±m 

2 - r 5: / 1° y s?/Wfc ( p Ait) %ft\s \ &7&<d ^t< y =r»© p a< £ 

###!ll Fucus vesiculosus£5f5l»^b#^M#©fi§£ 

ffefeibfcFucus vesiculosus^££|&#*U lkgSrlODy Y;V<D 8 

^$^30yyb/W10 0mM ifrfb**" b V A&^tf 3 0 mM V l^W^ffi 

m (pH6. 5) tftiiu 9 5 t c-e2^PTOa^. 3 oict^u 100 

7 5 y 5/ Yjv<n>^ J-^m^2 4H#IHJ«#3K jS^KBIbTi^Sr^o 

h 1 0 0 mM met hy^A t^i5rtt b^c 0 r (owmt 4 °C 
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*-C?&*PU 0. 5N »pH^2. 0£U £CfctfcJ$&^>#Ili^l&* 
U -hJH&Wfco -^©-tfit© pH^IN TKiWk-^ b 9 ^^t? 8 . 0 U -LIB 
©K^5»»"e2y yb/HcilWI, 2 0mM Jfifltf- h !> * 
M'bftM-e^®)*^^ *iftiUt8 0 g©Fucus vesiculosusE&3f515lffi& 



###!|2 Ascophyllum nodosum S^^^b^^fH^^P^i 
rp!£©Ascophyllum nodosum^ 1 k g ###J 1 ©^ft"? lOOg© 

Ascophyllum nodosum^ 5fc^@^fc#i^#£r#fco 

lkgcfy^ i ©#&"? 3 8 g ©# = ^^^mmt^mm 

#tW4 Fucus vesiculosus£^^te7#VlI|#©lM 
7 g (D&nW 1 lStt©Fucus vesiculosus^^W-fb^lS®^^ 7 0 0ml© 

1 0 OmM m\tf~ V y *A^£t?2 OmM ^ * ^y—^m^WMM (p H6 . 

0 ) U KJffiWf?* 5 y y Y 7V<D D E A E — fc/VP 7 7 -4 1/ 

a- 8 0 0 {c:^ttfc„ tmsriteufc^x 1 0 f y h/KoraaWHft-e^u, 1 o 

0-1 6 00 mMflD*ftt h P ^ A*«4giat?»ttl ^ (5 0 0ml) b 

/WSfflfcfe^WSUfc. *fflatflS^" b y * 7 0 0-8 0 0 mM^?:, 

fl^il 0^) fl^^^ffc^U 1. Og ©Fucus 

vesiculosusl±l3fcJ5»fb:7# >Hf#&#fco 

5 Ascophyllum nodosum* *«fflMb:7 # :/j®#©I)§§£ 
7 g©#3f#!I 2 §B^© Ascophyllum nodosum|£^^^(b#^iIi#^£>> 
4 1 . 1 g <£) Ascophyllum nodosum^ jfe^^b^^ V®^-^r#fc 0 

tio ^fc, ^|iig©^^t;7^V^Pl^}*Fucus vesiculosus&tMscophylum 
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nodosum*5l5fiiftSMk;7^;^tJ:f^ffl-f 53^% SH4iB03fefcf4Fucus vesiculosus&3» 

mi-?* ^zmmzm^tco 

vesiculosus&J&ti6&fc7iil'W&t®&4. 8^1, 60/il©5 OmM 4 X 
5 /l'— ttfflfeBHKS! (pH7. 8) % 6/il©lM Wtetl 9 Ail 

CO 4M ifrfb^ b !7 2 8. 2 1 0)5^ .M*l 2 ju 1 (D^WtDtimik? 

Sh o d e x SB-8 0 6HQ 
*7AtIf 2 5°C 
15 5 mM TVifrr Y V V ASr^tf 5 0 mM 4ft|b*J- b !> 9 A 

l ^&<7>«KBWfc;7^7 ^^S¥S*fiHfe«±IBSJES^lci3VNT l £ffli- 1 n m o 1 

20 ^J:«9^i?)fc 0 

FdX (Sm/Pm-1) / (SmX180X0. 01) =0/1111 

F d : B^^fflv^clMte^:/:!; U g) 
25 S m : ^|Cfi»fb:7;*7 ^©^Pi&^f-ft 

180:K*I*M (#) 

o.oummmm. (mi) 
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" 18 ^ 

9frV\ ^©Ull mg/m 1 W^f ^©MSr 1 • 0 t UTff-^ Ufc 0 

§i»j i mm^?* y^i©ii 

737^77, ^n^^V !)^7^^ (Fucophi lus fcoid 
anolyticus) SI-1 2 34^, 1 ^|B<fe<DFucus 

vesiculosus & 5f3s»(fc#*tlIJ# 0 . 2%t Y is 1 % ^^tPAX^TK 
•7yi/7^7M)-ffl pH8. 0ri>£>ft53#i&6 0 0ml 1 2 0°C, 2 0^ 
P^— b * V— bfcitift^^S U 24 °C-e 7 2 H$ffl&£l t 
UfCo 1 (SlfES^Fucus vesiculosus fc&W&tt&WMft 0 . 2°/cn **rf 

h>i%, RxmitiM (km7o, mmih^imm sr-a^Axs* os^v 

>y^=7 Y])—m pH8. 0 2 0 V v h^&3 0 0 y F/W^t 

_-7 T _^^^_^ A ^ 120°C, 2 0^K^-h^^-^«yffibfc#llB^ 

-biaoa^iwtsrsau 2 5 lateoMasarc* 2 4°c-e4 8\%mmm 

^(D^fa* 700mlcD250 mM Sftt h y >7i* > 1 0 mM WfcZ Asf 
•^Sr^tf 1 OmM $ ^-/V-*aiMa«m (pH7. 0) fc«»U 

&m^x±m. *&m(omk4k7*:sjmmmi(mmmfc&mz 0 

##0»J 6 B«©*as-CW3fe L^*, #^JbJ*K:W#HJ lmlfcfcDO. 0 5 
mU. f#iti]tt^H4li 1 m 1 fefc <9 0 . 0 5 mUO^tt^tftW^tbfe. 

^/^^, 3 0mM ^k-T-hy^A, 5mM Tisik~f Y V V Agr^tp 1 
0 mM©^ 5 ^)/— /v—*ftBfe8MBF»c ( p H 7 . 0 ) iZLtm U PHWSt-CspW^b 
£-frfc5 0 0ml ODEAE-fe;Vo7rY VA- 8 0 0^^tfc o irt£t>'h, 

mmm0L&w$a&* ±$agmfc-e%&#&^ 3 omM^b 3 5 omM©» 

b y !>A©M»j; «9 ^ffl^^rfco 1 95 1mli Ufc„ 

-7-hy 0 — 1 4 0 mMT^W $tltM^?:D E A E - 1 *ft^ 

hy i?AiSl4 0 — 2 3 0mM^1§ffi£;ftfc®#£DEAE-2®#£:U;fco 
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JilBODEAE- im&% 1 OmM lOOmM WGf- b 

y «7 5 mM Ti^fb^ h y «7 A Sr&tf 1 0 mM©^f 5 /V-W^WW. 
( p H 7 . 0 ) "C^Wfb & *fc 2 0 0ml ©SHMbfe^n C^-fb^X 

3D *3W88ft&*in«k ±jmmmx«jfe&m&^ 1 oo 

m Mi> P> 6 0 0 mM©Sftt h V V J»<D&m*3m\Z. X K> ^ffi ^tc a #$03 1 * 
fofc V) 2 0 m 1 t Ufdo 

i-hV !>A$^2 9 0 — 3 7 0mM-e^ffi$tbfc®^^DEAE- 1 S®#£ U 

±lBODEAE-2K#&l 0mM^fb#^> , 7^ 2 0 OmM 4JWb?- b U 
? A N 5 mM T v^bi" h 'J ? A 1 0 mMO^ 5; F^/sV-WmmW. 

( p H 7 . 0 ) 2 0 0ml ©Wk-t/VD 77^> Gfefb^X 

3gt) KuWtfc. -*-ftfc>*>* ililf^&gSML iilE^«T*5fc#^U 2 00 
mM^ b 1 5 0 0 mMOiftt h y * AO^*JSB^«J; <9 ^ffi $Mfctt 1 

M>fc t) 2 0 m 1 £ bfc 0 

y 17 2 4 0 — 3 5 0mM-C^ttl$Hrt®^^DEAE-2 S®5>^ b 

mm. mm, wmimm 
CD &m<Dmm 

^b/^Fucus vesiculosusSI#:6 0 g 2ri|&#U 1 V V b/W8 0%^*/ 

u-r_hiBwsfe^x^^b}3:2isifi i v\ mfrms&mco ^mfrmtsfciv >y 

Y;V(D 5 0 mM ^b^/VV? A, 4 0 0 mMOlftt HJ!)^ 1 0 % 

/ -/l/^ttf 2 0 mM©^ ^V-IMi (pH7. 0) tlSt, 

2 4^raJi^U> 3t'L^«lt!lJ;?»Fucus vesiculosusttttt?££r#fCo 

5^11 0^n7r^^lrgf§*fcP^?'»-i «9P1^5iiU 
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^SC&BMsUfco **W«J^3 20ml^U 9«fclR*Bfe*^. 
r. 5 Lt, Fucus vesiculosusiti:&^iii#^#fc° 

(2) afflWb7*^*y=*«fOW» 

(1) fB^OFucus vesiculosusi^^-^ 1 ®^^:*^^^ 1 IB^<^ 
DEAE-ISI^ (»B^7*V^WMHSttfcU"Cl. 7 8mU) WDE 
AE-2S®^ «ft7*y^i^tttbtl. 9 7mU) Srffl^U 2 
5tIf5gW^J, 3)»fllB«©DEAE-lSl^ GWfb7*^ 
#$?@£it?&l4 tttl. 54mU) S.T^D E A E - 2 S ®# (SEiMb7 # 
HSffiHSii: UT 1 . 7 OmU) £*S^U 2 5°CT* 1 3 0 |WRffi£*fco 

(3) WESkit7iJ^V *ffi<Dftfl& 

HJSM2- (2) ^fotu^?«SMb7^v*y^afift^*iii:*atJn*., 10 

mM £ 5 £ 5 JZ>f 5 ^V— 1 0 mM £ ft 5 J; 5 Id^b^ hVVJ* SrS&tm 
U 10 mMtftt MJ # A Sr-g-tf 1 0 mM 4 % tf^—fr-$S®a8&&fc ( P H 
6. 0) -e¥IKl:Ufc5 O 0m 1 ODEAE-t/>n77^ VA-8 0 0©*7 
. AKjW, lViyhWm ZmffiWtX-ffifr&> 1 0-1 200 mMOfiftt h P 
!7 A^<&J@HT^ttl £i*> 1 »>fc 9 5 0ml bfc G 9 ^ a ^<0*& 

OT?Jtivetb©br— ?Uft*M#>*V =**ti- (D (5) ®#£bfc 0 

^-y rf$f 1 - (1) ~1 - (3) mft&^tl?^ i^#^-t4 0ml 
KWlSflK 1 0 %^ y — /WT-W^^-frfc-fe^t 3 7j^VGCL-25 7 
A (4. 1X90. 5cm) 1 0 7 — /KCi&tii Ut^bfCo 

a-y=**i- (i) xtfi- (2) tt*<z>**w*siaftiiiJ;?)ffc@ufeo 

T 1 5 m g M 7 5 m g O^P|0»t;7* V 1 - (l) Rtfl- 
(2) £#fc 0 

bfc^- y =mi- ( 3 ) ptf>&*&. 1 0 mM t ft 5 £ 0 \z<< 5 ^ — /V 
2 OOmMfc^iPtl^thy !>A|riP^ pH&6£Ufc 0 ^lO^-y 
=mm&%: 2 0 0 mM i&fb"*- h V «7 i» ^r-a tf 1 0 mM A % ?y?—;v-m 
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(pH6. 0) ■C¥ffftUfcl0 0ml©DEAE-t/Ha77^i / A-8 
0 0^7^W, 3 0 0ml©^lCI««^ 2 0 0~7 0 0mM© 

ftZMfrfro i^l:^^^^t'4 Om 1 10%^/wv 
^^te^fcir/WnT'T'l'^'GCL- 2 5c£>7J7^ (4. 1X90. 5c 

m) i o%x^;«-/K^fflttji!iitfc„ m^ufd^-y =?mm$*w. 

gFlftftt££ ?) §£@ bfco r. 5 tt 3 5 m g <D*&&<Dm&ik7* y ^ i ~ 
(3) &#fc 0 

Sf-y =f||l - (4) ®^317K^PX.. 3 0 0mMOSfttb^^^tflO 
mM 5: ( P H 6 ) £ ^m^^rl^ Lfc c ^ <D* V 

3 0 0 mM b y !7 ASr^tp 1 0 mM 4 5: /l'-^^® 

f ( P H6. 0) tWbLfcS 0m l©DEAE-t;VP7r-l'^A-8 0 0 

o^yAcwt, i o o m i vmmmx«m&&. 3 0 0 ~ s 0 0 mM©i^ 

•T h y !7i^^<«-^!ii£i2\ i:£fcfc94. 9mlt«tfc 0 #7 7^v/ 

Sr^ftfco :©l^^^w^t-4 0 m 1 l o J —/w 

¥t'(^tfct;l'n77^yGCL-2 5©*7A (4. 1X90. 5cm) 
(4) 

;*-y =*» 1 - ( 5 ) E^Tk^PxU 4 0 0 mMOlftt b y !7 A«rgtl" 1 0 

mM-c * yy-^-mmmmm (pH6) t^s^pc^ufco -©^=fi 

4 0 0 mMlftt b V V J* SrStf 1 0 mM-Y 5 ^/^-IWf?! ( P 
H6. 0) ■C^ffttfcl 0 0ml ODEAE-t/H377-f ^A- 8 0 0©* 
7A|:W, 2 0 0ml<£|IJC^if^Tii5^^ 400~9 00mM©lfttf 
y !7 ^aS^J@B-e^U3 1 HOml Ufc 0 #7 7 * V 3 ^<D 
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fc 0 r©n^x/^i/^^-t4 o m 1 fcaMfcg^ i o y — ^-e¥f£te 

^fct/H377-<yGCL-2 5©^7^ (4. 1X90. 5cm) t^ttx 

5 io%x^; -^-ci^ta tTs^t vtco sum b/c^- y <t 9 

(4) 

^j2- (3) -r:mhfhfc^m<Dmm^^^v cd ~ 
io r^t^^s *mw<Dmkik7 =**i- (D ~ (5) ©S7ntt*$»te 

^flf^S (AP I - I I K ^^3i/w— • 1M^*#JS1) -CStSSr^ 
Ufc 0 J NM— a 5 0 OlW^PllI (H#«*tfc») i g i 

15 tal NMR ADVANCE 600 (Bruker Analyt ikft 

ofco #J^«0^^»> 1 H-ttWIWIWftffitet?«>*HMBCfisS:^V^T 
ffofco 1 H- NMR (Dtit [iD Q F - C O S Y)£WHOH AH Afelr, 1 

20 =fl»l- (1) ~ (5) V>mfe&&to 

(a) *»w©wfc{b7*^y='iii- (i) <dwsl 

£03^ 1 3 c-NMR7^^ h/v<l:|g|4fc, -vxx'*-? h/vSrHSK^etb^e 
tb^Ufc S3, -4 fc:fe^T«mtt*>^/i'<&3M«\ f«fift^7M (p 
25 pm) ^^i~o H5fc*5V^ IK#r±*B*fr3&£ (%) ^14^ m/z 

^* ; 8 4 2 

MS m/z ; 4 3 1. 1, [M+ N a + -2H + ] 2 " ; 885. 2, [M 
+ 2Na + -3H + ] ~ 
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fr^Zuvi/y Mi; (p pm) 


1 TUT "NT A JI"D 

rl — JN JVLK. 


13 C — NMR 


Fl-1 


c >iq j /in 
0. 4o, a, 4. U 


91. 3 


Fl-2 


4. 40, m 


74. 3 


Fl-3 


3.99, dd, 3.5, 10.0 


73.5 


Fl-4 


4.02, d, 3.5 


69.5 


Fl-5 


4. 16, q, 6. 5 


66.8 ! 


Fl-6 


1. 18, d, 6. 5 


16.3 


F2-1 


5.29, d, 3.0 


95.0 


F2-2 


4. 44, m 


76.2 


F2-3 


4.11, m 


68.2 


F2-4 


3.93, d, 3.0 


83.3 


F2-5 


4.46, m 


68.5 


F2-6 


1. 32, d, 6. 5 


16.4 


^2 




*r%7)}V-y7 MB (ppm) 


1 H — NMR 


13 C-NMR 


F3-1 


5.21, d, 3.5 


99.9 


F3-2 


4.51, dd, 3.5, 10.5 


74.3 


F3-3 


4. 13, m 


72. 6 


F3-4 


4.04, d, 3.0 


69.8 


F3-5 


4.38, m 


68.2 


F3-6 


1. 18, d, 6. 5 


16.2 


F4-1 


5.00, d, 4.0 


96. 5 


F4-2 


3.73, dd, 4.0, 10.5 


68. 9 


F4-3 


3.90, dd, 3.5, 10.5 


70.3 


F4-4 


3.77, d, 3.5 


72.9 


F4-5 


4.41, m 


67.8 


F4-6 


1.15, d, 6.5 


16.2 



&*5, 1 H-NMRM 1 3 C-NMR^jottSt°— ^<^'j§MO#-^«TIB^; 
(I I) <Dii!9-efc5o 
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Fl h 




(b) *mm<Dmwtfc7%^*v =mi- (2) 

%mQ\Z., 1 3 C-NMR^ 7 -^^^^ YjV^mSK^fl^ 

pm) %7jki- 0 i§i 8 ^ssw-c, mm-tnn^M (%) m/ z 

; 9 2 2 

MS m/z ; 4 8 2. 1, [M+2Na + -4H + ] 2 " ; 98 7. 1, [M 
10 +3Na + -4H + ]~ 



WO 03/062412 




T/JP03/00334 



1 H-NMRM 1 3 C-NMRtj;5Mg^3, 4 \Z&rt 0 



^3 





fr5.il /Vis? Hit (ppm) 


1 H — NMR 


13 C-NMR 


Fl-1 


5. 43, d, 3. 5 


91.4 


Fl-2 


4.46, dd, 3.9, 10.4 


74.2 


Fl-3 


3.99, dd, 3.1, 10.4 


74. 64 or 74. 68 


Fl-4 


4. 02, d, 2. 5 


69. 99 or 70. 02 


Fl-5 


4. 16, m 


66.8 


Fl-6 


1. 17, d, 6. 5 


16.3 


F2-1 


5.30, d, 3.8 


96. 0 


F2-2 


4.58, dd, 3.6, 11.0 


73.3 


F2-3 


4.78, dd, 2.7, 10.9 


74. 64 or 74. 68 


F2-4 


4.21, d, 2.9 


80.0 


F2-5 


4.49, m 


68. 7 


F2-6 


1.32, d, 6.5 


16.4 






*r ns 9 s"7 Mil (ppm) 


1 H — NMR 


13 C-NMR 


F3-1 


5.21, d, 3.4 


99. 5 


F3-2 


4.49, m 


74.2 


F3-3 


4.14, m 


72.5 


F3-4 


4.02, d, 2.5 


69. 99 or 70. 02 


F3-5 


4.39, m 


68.0 


F3-6 


1.22, d, 6.0 


16. 18 


F4-1 


5.00, d, 4.0 


96.4 


F4-2 


3.72, dd, 4.0, 10.0 


69.0 


F4-3 


3.90, dd, 3.0, 10.0 


70.3 


F4-4 


3.75, d, 3.0 


72.9 


F4-5 


4.41, m 


67. 7 


F4-6 


1.14, d, 6.5 


16. 17 



ft*5, 1 H-NMRM 1 3 C-NMR^&ttStf— ^<©»JRO«^-W:TI35ft 
(III) £>jl«9-efc5o 




(c) *mw<DmM£7#>*v =mi- (3) <ow& 

fit (ppm) Sr^fo £^ mi lfc&wr, f&Mttttttttg (%) Sr. 
; 1 4 5 4 

MS m/z ; 3 7 9. 1, [M+ 3 N a + - 7 H + ] 4 " ; 5 1 3 . 2 , [M 
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+ 4Na + -7H + ] 3 ~ ; 781. 1, [M+ 5 N a + — 7 H + ] 
1 H-NMRW 3 C-NMR}Ci§^fif^5, 6 K^i~ 0 



^5 





hiW. (p pm) 


1 H — NMR 


13 C — NMR 


Fl-1 


5.43, d, 3.5 


91.4 


Fl-2 


4.47, m 


74.25 or 74.3 or 74.4 


Fl-3 


4.01, dd, 3.5, 10.0 


74. 25 or 74. 3 or 74. 4 


Fl-4 


4. 04, m 


69.9 


Fl-5 


4. 17, m 


66.8 


Fl-6 


1. 18, d, 6. 5 


16.3 


F2-1 


5. 33, m 


95. 67 or 95. 71 


F2-2 


4.58, dd, 3.5, 11.0 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74.8 or 74.9 


F2-4 


4.22, m 


80.5 1 


F2-5 


4.49, m 


68.7 I 


F2-6 


1.34, d, 6. 5 


16.5 


F3-1 


5.24, d, 3.5 


99.7 


F3-2 


4.52, m 


74. 25 or 74. 3 or 74. 4 


F3-3 


4.16, dd, 3.5, 10.0 


74. 25 or 74. 3 or 74. 4 


F3-4 


4.06, d, 3.0 


70.3 


F3-5 


4.35, m 


67.9 


F3-6 


1.24, d, 6.5 


16. 19 
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^6 





^5^A">7 Mfi (ppm) j 


1 H — NMR 


13 C — NMR 


F4-1 


5.33, m 


95. 67 or 95. 71 


F4-2 


4.59, dd, 3.5, 11.0 


73. 3 or 73. 4 


F4-3 


4.73, dd, 2.5, 11.0 


74. 8 or 74. 9 


F4-4 


4.22, m 


80. 3 


F4-5 


4. 56, m 


68. 7 


F4-6 


1.33, d, 6.5 


16. 5 


F5-1 


5.24, d, 3.5 


99. 5 


F5-2 


4.49, m 


74. 25 or 74. 3 or 74. 4 


F5-3 


4.16, dd, 3.5, 10.0 


72. 3 


F5-4 


4.04, m 


69. 9 


F5-5 


4.38, m 


68.0 


Fo-D 


1. 23, d, 6. 5 


16. 19 


F6-1 


5.01, d, 4.0 


96.2 


F6-2 


3.72, dd, 4.0, 10.5 


69.0 


F6-3 


3.91, dd, 3.5, 10.5 


70.3 


F6-4 


3.77, d, 3.5 


72.9 


F6-5 


4.41, m 


67.8 


F6-6 


1. 16, d, 6. 5 | 16. 16 



(IV) (DmWfoZo 




OH H 



F4 

F2 



!4v \J\ 



,H0,S( 




H 



OS0 3 HH 




(IV) 
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(d) ^iiK)iiifk7*yt!) =mi- (4) ©4fct£ 
MMftffi&TfNMKfttir&mmvl&m&SkT^^ 1 h-nmr^^ 
^il 2(31, 1 3 C-NMR^ h/WSr01 3 fc N ^^^^^ WI^H 1 4 ^ 
Z:ti^ti7FVtc.o mi 2, 1 3fcS3V^«etttt^^/^©»aE«rH fcttrWfc^ 
7 bfft (ppm) £^1- 0 014(^V^ (%) * 

m/zjifi^r^-t-o 
^* ; 1 9 8 6 

MS m/z ; 4 1 8. 3, [M+ 5 N a + -10H + ] 5 ' ; 528. 5, 

[M+6Na + -10 H + ] 4 ~ ; 712. 4, [M+ 7 N a + - 1 0H + ] 3 
" ; 1 0 8 0 . 6 , [M+ 8Na + -10H + ] 2 " 
1 H -NMR&tJ* 1 3 C-NMR}Cj;6^^^7~9lC^i- 0 



|g7 





^r%ij/v 9 yy MSE (ppm) 


1 H— NMR 


13 C — NMR 


Fl-1 


5.43, d, 3.5 


91.4 


Fl-2 


4.47, dd, 4.0, 10.0 


74. 2 or 74. 3 or 74. 4 


Fl-3 


4.01, dd, 3.5, 10.5 


74. 2 or 74. 3 or 74. 4 


Fl-4 


4.04, d, 3.5 


69.8 or 69.9 


Fl-5 


4. 18, m 


66.8 


Fl-6 


1. 17, d, 7. 0 


16.3 


F2-1 


5. 33, m 


95. 5 or 95. 6 or 95. 7 


F2-2 


4.58, dd, 3.5, 10.5 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74. 8 or 74. 9 


F2-4 


4.23, m 


80.6 


F2-5 


4.49, m 


68.7 


F2-6 


1. 33, m 


16.5 


F3-1 


5. 24, m 


99. 5 or 99. 6 or 99. 7 


F3-2 


4. 52, m 


74. 2 or 74. 3 or 74. 4 


F3-3 


4.16, dd, 3.0, 10.5 


74. 2 or 74. 3 or 74. 4 


F3-4 


4. 06, m 


70. 2 or 70. 27 or 70. 32 


F3-5 


4. 33, m 


67.8 


F3-6 


1. 23, m 


16.2 
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>T%%i;\'l/7 h-fit (ppm) 


1 H — NMR 


13 C-NMR 


F4-1 


5. 33, m 


95. 5 or 95. 6 or 95. 7 


F4-2 


4. 58, dd, 3. 5, 10. 5 


73. 3 or 73. 4 


F4-3 


4.73, dd, 2.5, 11.0 


74.8 or 74.9 


F4-4 


4. 23, m 


80. 2 or 80. 3 


F4-5 


4. 56, m 


68.7 


F4-6 


1. 33, m 


16.5 


F5-1 


5. 24, m 


99. 5 or 99. 6 or 99. 7 


F5-2 


4. 52, m 


74. 2 or 74. 3 or 74. 4 


F5-3 


4.16, dd, 3.0, 10.5 


74. 2 or 74. 3 or 74. 4 


F5-4 


4. 06, m 


70. 2 or 70. 27 or 70. 32 


F5-5 


4. 38, m 


67.8 


F5-6 


1.23, m 


16.2 


F6-1 


5. 33, m 


95. 5 or 95. 6 or 95. 7 \ 


F6-2 


4.58, dd, 3.5, 10.5 


73. 3 or 73. 4 


F6-3 


4.73, dd, 2.5, 11.0 


74. 8 or 74. 9 


F6-4 


4.23, m 


80. 2 or 80. 3 


F6-5 


4. 56, m 


68. 7 


F6-6 


1.33, m 


16.5 
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^■^^7 Mi (p pm) 


X H— NMR 


1 3 C — NMR 


F7-1 


5.24, m 


99. 5 or 99. 6 or 99. 7 


F7-2 


4.49, m 


74. 2 or 74. 3 or 74. 4 


F7-3 


4.16, dd, 3.0, 10.5 


72. 3 


F7-4 


4.04, d, 3.5 


69. 8 or 69. 9 


F7-5 


4. 38, m 


DO. U 


177— K 

r (b 


1.23, m 


16.2 


F8-1 


5.01, d, 3.5 


96.2 


F8-2 


3.72, dd, 4.0, 10.0 


69.0 


F8-3 


3.91, dd, 3.5, 10.5 


70. 2 or 70. 27 or 70. 32 


F8-4 


3.77, d, 4.0 


72.9 


F8-5 


4.40, m 


67.8 


F8-6 


1.16, d, 7.0 


16.2 



5 (V) (Ojl^-efc^o 




(e) tt&<DtiBm&%>*y =mi- (5) 
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7 MS (ppm) <Sr^-r„ Ifcfc. |H17^*5V^, ^IgitefB^g (%) S\ $t 
fr^-m ; 2 5 1 8 

MS m/z;3 27. 6, [M+ 5 N a + -13H + ] 8 " ;37 7. 8, 

[M+6Na + -13 H + ] 7 " ;444. 5, [M+ 7 N a + -1 3H + ] 6 
- ; 5 3 8 . 0 , [M+ 8Na + -13H + ] 5 ~ ; 6 7 8. 1, [M+ 9 N a 
+ -13H + ] 4 - ; 912. 4, [M+ 10Na + -13 + ] 3 ~ 
1 H-NMRW 1 3 C-NMR(uj:5«*^l 0-1 3}^f 0 



Ml 0 





*r%3uv-y7 Mil (ppm) 


1 H — NMR 


13 C-NMR 


Fl-1 


5.43, d, 4.0 


91.4 


Fl-2 


4.47, dd, 4.0, 10.0 


74. 1 or 74. 3 or 74. 4 


Fl-3 


4.01, dd, 3.5, 10.5 


74. 1 or 74. 3 or 74. 4 


Fl-4 


4.04, d, 2.5 


69.8 or 69.9 


Fl-5 


4.17, m 


66.8 


Fl-6 


1.17, d, 6.5 


16.3 


F2-1 


5. 35, m 


95. 3 or 95. 6 or 95. 7 


F2-2 


4.60, m 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74. 8 or 75. 0 


F2-4 


4.22, m 


80. 6 


F2-5 


4.50, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F2-6 


1.33, m 


16.45 or 16.54 


F3-1 


5.23, m 


99. 3 or 99. 5 or 99. 7 


F3-2 


4.52, m 


74. 1 or 74. 3 or 74. 4 


F3-3 


4. 16, dd, 3. 0, 10. 5 


74. 1 or 74. 3 or 74. 4 


F3-4 


4.06, m 


70. 3 


F3-5 


4.32, q, 7.0 


67.8 


F3-6 


1.23, m 


16. 2 
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mi 1 





^ # -7 Mi£ (ppm) 


1 H — NMR 


13 C-NMR 


F4-1 


5.35, m 


95. 3 or 95. 6 or 95. 7 


F4-2 


4.60, m 


73. 3 or 73. 4 


F4-3 


4.75, m 


74. 8 or 75. 0 


F4-4 


4.22, m 


79. 8 or 80. 1 or 80. 2 


F4-5 


4. 55, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F4-6 


1. 33, m 


16. 45 or 16. 54 


F5-1 


5. 23, m 


99. 3 or 99. 5 or 99. 7 


F5-2 


4.52, m 


74. 1 or 74. 3 or 74. 4 


F5-3 


4. 16, dd, 3. 0, 10. 5 


74. 1 or 74. 3 or 74. 4 


F5-4 


4.06, m 


70.3 


F5-5 


4. 39, m 


67. 8 


F5-6 


1.23, m 


16.2 


F6-1 


5. 35, m 


95. 3 or 95. 6 or 95. 7 


F6-2 


4.60, m 


73. 3 or 73. 4 


F6-3 


4.75, m 


74. 8 or 75. 0 


F6-4 


4.22, m 


79. 8 or 80. 1 or 80. 2 


F6-5 


4. 55, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F6-6 


1.33, m 


16. 45 or 16. 54 
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tr^JJsl'i/y Hit (ppm) 


ri — NMR 

/hp a /E.35>C 


1 6 C — NMR 


F7-1 


o. ^o, m 


yy. 6 or 99. 5 or 99. 7 


F7-2 


4. oz, m 


74. 1 or 74. 3 or 74. 4 


F7-3 


4. lb, ad, o. U, 1U. b 


74. 1 or 74. 3 or 74. 4 


F7-4 


4. ub, m 


70. 3 


F7-R 


4. oy, m 


67. 8 


If VJ 


l. Zo, m 


16. 2 


FR-1 


o. oo, m 


95. 3 or 95. 6 or 95. 7 


FR— 9 


4. oO, m 


73. 3 or 73. 4 


ro o 


4. 75, m 


74. 8 or 75. 0 


FR-4 


a no 

4. 22, m 


79. 8 or 80. 1 or 80. 2 


FR— R 




68. 6 or 68. 7 or 68. 75 or 68. 81 




1.33, m 


16. 45 or 16. 54 


F9-1 


5. 23, m 


99. 3 or 99. 6 or 99. 7 


F9-2 


4. 49, m 


74. 1 or 74. 3 or 74. 4 


F9-3 


4. 16, dd, 3. 0, 10. 5 


72.2 


F9-4 


4.04, d, 2.5 


69.8 or 69.9 


F9-5 


4. 39, m 


68.0 


F9-6 


1. 23, m 


16.2 


in 




tr%jj;v*s7 (ppm) 


1 H — NMR 


13 C-NMR 


F10-1 


5.01, d, 4.0 


96. 1 


F10-2 


3.72, dd, 4.0, 10.0 


69.0 


F10-3 


3.91, dd, 3.5, 10.5 


70. 3 


F10-4 


3.77, d, 3.0 


72.9 


F10-5 


4.40, m 


67.8 


F10-6 


1.16, d, 7.0 


16.2 



(VI) <Dm<QT?hZ>o 
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(VI) 



OH H 



( 5 ) *i#m<Dffifflk°7* >&tmm^%.frz>mmm 
msM2\z5frt*-y =**i- (i) ~ (5) nmx-m& en -em--^ 

mma*^ yKla-L-73 LTV >5 CL t flSfr^o fc 0 * fc> 
-L-73V^ ; ?tto (1-4) L-7a^;^DIft5i*tfc5I <h 

(6) ^^K^a- (1-4) L-73^- if^ttMl^ 
^»j2|5«fe^>W'fk^^^y =?^1 - (4) &fflV^ ^KMa- (1 

-4) L-7=ti/y-ifO?gttllJ^SrlSiz:l-^ 0 **f. »0!I2- (4) 15* 
O^T^^BJOMYb^TJV^-y =f*Sl- (4) <DS5Gt£^£2-T5: / t° 
I) v^-^jtTfe^f&bfco ^ V KM a- (1-4) if<D?S'|4f*OT 

t-^t5*j> 7 5 /z 1 ©1 0 OmMU ^SH" h y «7-Mft»?fc (pH7. 0), 7. 
5 1 © 2 m g/m 1 3. 7 5 /z 1 ©4Mlftt h P 



• 
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!7i^ 5 0. 2 5jxl(D7k, 6 m 1 © 1 0 pmo 1/n 1 ©*|SW©fitSMb7* 

>*y=mi- (4) ©3a5ctt5i5«S:2-T5y tr y i?^X*&%Mffil>tc-b<D, 

RZf7. 5m l©*»iyKIa- (1-4) L-7a^«M 
U 3 0tT3^®S$^t> Rj*W«rl 0 0*CT?1 O^M«HffiU HPL 
C-e^U^Co MMtX^X. Xft&HO^WMa- (1-4) L-7a^- £ 

V^^^^rfc^O^IH^^bfdo HP LC^TIBcD^i-tTofcio 
TJ^i*. TSK-gel Octyl-80Ts (4. 6 x 250 mm, S5D 
*7^^ 4 0°C 



A?& 9 5:5 
Bf& 7 0:30 
4 0:60 

hplc £ a^^^^is^m^«rOT^iB*fe-r 5o 

0~7# 

7~2 5# A«^bAi:Bf©MI (A : B= 1 0 : 9 0) ^<Djf*7*J 
2 5-2 6# AiB*0«#* (A : B= 1 0 : 9 0) ^bC^(D^7^ 

26~345> 

lml/^ 

Ifcfcti ^3fc (Sfri&?!fcB:3 2 0 nm N f«ft4 0 0 nm) 

1 mtL<D^ KM a- (1-4) L - 7 = t?iSH4W:_kSBKJ5S5B fc*5V N T 

l^ia/iino 1 e ©ynv'^^lftSfiii bfc 0 §]^fbfc7=>>> 

S/ (1 8 0X0. 0 0 7 5X1 0 6 ) =U/ml 
S : &M£*l1tXX<0*»& (pmo 1 e) 
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18 0: BJ&ftm (#) 

o . 0075: mmm*. (m 1 ) 

*fc. * JC<^*te@lPif$^ 2 8 0 nm^®^Sr?U^1-S - t ^ £ 9 

ffV\ Mlmg/mlC^y^fgi0K»l. 0 t UTtf-^UfCo 

HJfe#j3 xVMa- (1-4) £ 
(1) xyKIa- (1-4) L-!7 = V^-i?<DSB#»»l 

H«il^-C7n7^7^ 7asfjfy y ^7V#* SI-1234& 
J##U *&#^6 0 y y WW>^ 3i'Lv^«lz:J; ^ItftSrWlbfCo 

Wfcift/fcfl&ffcS: 236 0ml©10 mM^fcTJ/W!?.^ £400 mMO^fb"^ 
h y !7^i 5 mMfiDT» h !) !7 A£ratf 1 0 mMCD^f 5 

^ (pH7. 0) &OH«U jSSW$?»f^ ^Lv£PtibT_ktt£#fc 0 ^<D±m 
& 5 0 mM©Iftt h^i»t5 mM©7^ftt h U !7^^tf 1 0 mM©^ 5: 

(pH7. o) -e3fo9«fru ^cfc«^^iK-«J; 

^ISfefebTJlff, -tt£*>%*m i R<D=.l/YW.a- (1-4) L-7=i^-if<D 

_b|E^ >- « a - ( l - 4 ) L - 7 =* :X^~if m@Nf *«£±|B £ 1*3 Cmffi 
^•VS^^^rfc^ 3 0 0 0ml ©DEAE-^n77-fVA-8 0 0 iZfrtf 
fc 0 -f"^^-fe> ^©^^Kla- (1-4) L-^^-ifcDffigf^t^ 
£^P^ -hlB^^-e^^b, 5 OmM^f) 6 0 OmMCiftt h V V & 

^§-7 7 * 9 S 3 >-<7X£^0jOa^ KM a- (1-4) L-73 v^~if?&<i42r$J 
3&U SttB^2 0 OmMOSftthy !7At 2 OmMOP 2 7jcHf # U 17 
A Sratf 1 0 mM©^ 5 ¥z/—fr-mmmm ( p H 7 . 0 ) £iirfc 1 

5 0ml©k Kp^v'/VTV^-i' h#7i»fc/W7c 0 -f-ft:b^ i£^»2r^*P 
Wteffli^*^3fc#i5fc*£- U 2 0 mM^ b400 mMO Uyi2 Tklff # V 

v^cDmm^mfcziommzTttco ^«i*fe^«? 1 o m i £bfc D 

#77^^ay©xyFl a - (1-4) if^^i'J^b, 

^®#£#i&^*i 75wmzmm&mM£ittc.vm?>mmx*nmu 100 
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jV-mmmWL (pH7. 5) ^»$-ffct77^ V ;VS>- 2 0 QKDD? J* 
(4. 4X1 00 cm) KUWtfc. i-ftfct,, #*88fc«:S$&n^ Ji|E!«»« 

1"o 



*1 4 



10 













IS 


m 

(mg) 


(mU) 


(mU/ mg) 


(%) 




29, 430 


3, 070 


0. 104 


100 




21, 900 


3, 330 


0. 152 


108 


DEAE-t;VD77^y 


478 


685 


1.43 


22 3 




20.7 


219 


10.6 


7. 13 


t77^ U/l^S— 2 0 0 


2. 66 


32. 7 


12.3 


1.07 


*»W©iyKla- (1-4) 




1-4 L- 










i-J&fc>*>. ^0J(D^^KMa- (1- 


4) L — 














1- (4) 






;fr2-T^ 






tt*^ 




fl- (2) £r2 







w^7*yty=fti- (2) ^ctiftfcs^iWofco 

^BJ(DxyKIa- (1-4) L — 7a^- £# s > Fucus vesic 
u 1 o s u sft?«Wy|^t5a- (1-4) L-73^^ 
vKW^^5B^^fc5-^* s ?W8*tLfc. ^O^^/KIa- (1- 
4 ) L -Z7 =i isjf—MnmM pHt ^jgtSflf Sr-ttb^tt® 18, 019 K^~to 

U3&>UJ&dSb. ^OxyKIa- (1-4) L-7 3^-^S:WF 
ucus vesiculosus £ Jmmt?* ^Pl^^ffl ^"C^®^ 

v^«KlWb7*^y ^SrWJtt-rS^tt, ^tfcL-73«-^> » 
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^t^X\ imW(D^YW.a- (1-4) L-73^fJ:*#LTFuc 
us vesiculosus £5fci»fc7;*7 ^£®#^b£iir5?£t££l£mu 

( 2 ) mmty 7j ist&%=5-\wm a 

WJOxyMa- (1-4) L-^iX^— if £*#UTFucus 
vesiculosus :7# :/&©#^b£^£S#m£fSlH-5fc£\ ^"f^ 

i-frfribs 12/ilO5 00 mM-r 5; ^V-/V-l»^«$i ( P H 7 . 5 ) , 
4 . 8/i 1©2. 5 %<£>Fucus vesiculosusft^^fE^b^^ I'W^h 6 ft 1 <9 1 
MtfX^ffci^/l'V'?^ 9 /i 1 ©4Milbtb y 17 A. 4 0. 2 n 1 OtK, 2 4 n 
\(D0. 3 5-0. 4mU/ml©*W^yKla- (l~4) L-^v- 
^-if\ ^1^2 4 1 ©*^©«jb7*yi^«iAM?:jl^t, 3 
0°CT*3BfWSJS£-tffcfL K^10 0^10«1U HPLCt^ 

(DBmomm&m v ^ss; ^ sri*i*ai$-##T ufc. hplc ^tis<d^^ 

^7^ SB-806HQ (4. 6 x 250 mm, Bgf PfllX$SD 
2 5°C 

mMWt 5 mM© T i^f £1- hVVJ* ^^tf 5 0 mMroiftt h y !7 ^ 
SfSjg lml/^ 

Atmo l<7)fiJ^-C\ ^PIO^:^ KSa~ (1-4) L-7n^ 

— if t s 7 = ^^^^oiff ^ti^o £ ^ £ mmm. t vtc a mm vk. -7 =« 

(120/SMr) X (SMr/PMr-1) X1/180X0. 0 2 4=U 
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/ml 

120: mmztizmistciftMik?*^*. (m g) 

SMr : SfC^W^* 

PM r : RJt^^^m^m. 

18 0: ®«59 (#) 

0 . 0 2 4: m^WM (m 1 ) 

fyV\ Wlmg/mlC^y^S»i»l. O^UTtf^bfCo 

mMmKD^mx^^y^^^ yajysv >ct>(#x si -1234^ 

2 780ml©l OmMi^/^^^M 0 0 mMtf>^(t;-*- 

tf i o mM©^ ^ ^^—/v-mmmmm ( p h 7 . 0 ) u mw^ml 

y <?i*£ 5mM<£>j3-^/V#:7 ,> h^/--/V£ 5mMOT^t Y V V & 

i o mM©^ 5 ^zf—^-mmmm. (pH7. o ) -C3ft#»f u £ c 

#fe *ifc-L?if £r _h|B t 1^ 3 0 0 Oml CDEAE- 
t;l/o7 7-fyA-8 0 0^itfc 0 -T^^t>. _h1E<D_hf# £r$»gL -bfBM® 
^t?^E5>^ U 10 mM/^ b 6 0 0 mM©£ftt h V A<£)^<fc)IEfc: £ 9 
ft £-^rfc 0 1 ^fefc !)60mli bfco 

(60-110 mMlfbt h y «7 J±mmmft) l:10 mM^±&<b^/Vi/ 
^A^80 mMOtftt b y !7 A £ 5 mMO /S-^/Kfc:/]^*/ — /V&^tp 1 
0mM©^^/^-Iiiii (pH7. 0) t*¥fft^2 0 0m 1 <D 
DEAE-W7T^yA-8 0 0 % 9 J*\Z-frtftc 0 1"fr:fr*>> 

^mitmmmmx-^m^^ s o mM^b 240 mM©sibt h y ^ 
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&<D9k8t*mK-& y> ^ffl ^tfco l 9 2 0 m 1 £ Ufc„ 

Sr. 2 0 0 mMOSftt b'J^ilO mM©IIW;^>!>Ai 5 mMO /3 
y^^/ — jV*<£tt 1 0 mMO^ 5: ^^-/V-ii^ft ( p H 7 . 0 ) 
5 -e¥^fc£ii:fc2 0ml ©rabt^n 7 7 7 AlC^ltfc. i-Jfcfc>"^ 

mmm&izmm, ±mmmmxm^^^ 200^700 mMciiut h 

MX^^r^ 1 5 \Z.tM- 0 
10 tl5 









mm®. 










(nig) 


(m 


(mU/ m g) 


(%) 








u) 










33, 600 


731 


0. 0218 


100 






30, 900 


736 


0. 0238 


101 


DEAE 


-t/H3 77^f^ 


567 


97.2 


0. 171 


13.3 


DEAE 


-t^D77^ ^ 


102 


43.6 


4. 27 


5. 96 




9. 66 


8. 40 


0. 870 


1. 14 



-Tft*^ ^PJtD^L^b^^Mg^^b^A^r. Fucus vesiculosa 

W©«IESWk:7^^{S^^fbBN!fA36S, Fucus vesiculosusftJfgHEBWb^^^JJlf^ 

20 rfcj&SflSB&tbfco 

UJ&>LfcaS*>* *»xyKla- (1-4) L-7n^-^^^K^ 
«^k7*V-|g^HbSfiSA^»tSrFucus vesiculosus ft3HjttWb7* 



WO 03/062412 ^fcCT/JP03/00334 

^^otV^, ^<£>^£#>b> Fucus vesiculosus&^fijftM^TJ 

SBS^tt. ^©i^KIa- (1-4) €£#3§BJl<£>fif»fc 

^er-e> *jiw©3i^Kaio- (i-4) «rWc»w©«Eifc 

^"(Btf&^HbS&fc A £ bTFucus vesiculosus & 3fEfilEgMb:7;fr ^<Di&ft 
10 L-73i/«a^ 0 

(2) a^yfflL-^ai^—* £ 

i-*t>t>s 1 2 m 1 © 5 0 0 mM^ 5 ^y-^-t^iff ( P H 7 . 5 ) , 
15 4. 8/j 1©2. 5%©Fucus vesiculosusS5i€S{t^k7^7i/ilj^ 6/ilOl 

M&mkX/^VJ*. 9 M 1 ^4MMkt h y 7^ 16. 2 ju 1 ©tK> 24m 
l(D0. 3 5-0. 4mU/ml©*»xyKIa- (1-4) L-^aS^ 

if, 24ju 1©0. 04-0. 0 5mU/m 1 <DJf$m<OWBfc7 % 
■^fb#*A* W2 4/z 1 ©^|SK(D^^yML-7=iv'^— ifSr^U 3 

20 ot"C3 b#p^sjS £-^fc^ RiSfteS: i o o °c-e 1 0 #W#yS Us HPLCt^ 

SB-806HQ (4.6 x 250 mm, BSfpfclSD 
25 jJ7J*mM 2 5°C 

^If^ 5 mM©7^l:t h ]) V A *r£tf 5 0 mMClftt b U 17 A 
lml/^ 
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(120/SMr) X (SMr/PMr-1) X1/1 80X0. 024=U 
/yd. 1 



SMr : If OJpWi 
PMr :Rfts^m<D^m^& 
18 0: (#) 
0 . 0 2 4: (m 1 ) 

10 * ^^^^*f»^(D 2 8 0 nmtf>SBfc^3rSiJ>£1--5 - £ £ V 

ffV\ ^©i 1 m g /m 1 W^fiioM^ 1 . 0 £ LTH-|fL Ufc„ 

^»J2<D^-C7 = 7-f SI-1234& 

15 ^bfotzMW* 27 8 0ml©10 mMtl^/Vv' 4 0 0 mM©Iftt 

tpl OmMc^M'^V— /V-*£SW»f£ (pH7. 0) tC®»U iWMML 
^L^g|U-C±^^#fCo -©_b^%l 0mMC0it^/W>A^ 1 OmM©i 

20 £"^t? 1 0 mMtfM ^ ^-vV-ilffiBKWfijfc ( p H 7 . 0 ) X*%ftWfc U £ C 

» k*Wc:_LttSr ±13 £ m ^mmmx**m4k 3 0 00ml©DEAE- 
t;VP77^yA-8 0 OfcfatftCo ±.U<D±m^M^ _hlB^» 

mX»3Zfr$GfrV, 1 OmM/^fe 6 0 OmMWlftt h P ?i»<£)^£J@B&-£ 9 *t 
25 ffi £ii:fco #5U* 1 HOmlt bfc„ 

#7 9 ^3 y©x^ylL-73i/^ ifEHtSrSy^U iSttPf^ (170 

~ 2 0 5 mMi£te^ h y ^7 A^ttl®^) ^10 mM^^/l^!^ i: 5 0 mM 
(Omt^-hV V&b 5mM£>j3 - * Y^? S — A^^tfl OmM©^ 5:^ 

(pH7. 0) T'^lrt^ ^WT*ffl^*fc5 0 



5 



120: ^m^m^ttmm^y^^ u g) 
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m 1 <Dffimfc1z/l'V°7T'(^X : 7-t*lZ7b*ftft 0 -$-ti:t>h^ &m 
X t) ^tU £-£fc 0 ftm* 1 9 5 m 1 t Lfc 

^,100 mM(Dt{bt h^AilO mM©tft*/V^!>Ai: 5 voM<D j3 — * 
-4£S8K«i£ ( P H 7 . 5 ) TfTOb § 2 0ml (OWSS^t^/^ P77^VO 

fc >9 2 . 3ml t Lfco £JLJi<Z>»3SraSr^ 1 6 K^i". 



1 6 











urn 




M 










(mg) 


(m 


(mU/ m g) 


(%) 






U) 








33, 600 


12, 400 


0. 369 


100 


mm 


30, 900 


11, 900 


0. 385 


96.0 


DEAE-t;VD 77^^ 


231 


778 


3. 37 


6. 27 




42.7 


1, 180 


27.6 


9. 52 




8.32 


1,090 


131 


8. 79 



o7c„ 

*^©^^ySL- 73*/^ Fucus vesiculosus£5fcfil£ 

fucus vesiculosusI±J3fefittffc:7;2/ ^JlflMH UT L -7 
*ISW©3i^KSla- (1-4) L-73^-fi:^©»t:7*yi 
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^■^\M^At^^^(D^-^ryM'L — ~7^*S#—~ ££Fucus vesiculosus &5fc$E 

ZZ.X\ Fucus vesiculosus&$mnfc7*'y& 1 N£)7.kM^ h V VJ*X®> 
M1rZ> ZL t X <9 O -T-fe5Vl^£;&n7k#j§? bfc & (D^^S^Fucus 
vesiculosus ft^m^^^ffKlfflV^ ^BJ^^^KMa- (1~ 

VMbfrlZ-O — T-fe^/VS^I^^Ufc, Fucus vesiculosus ft 5fefifcS&(b 7 # 

^O^g^HMfr^ittf £ tffrfr <9 \ Wmk7% l/<Dffi.Tf7-Mk1>K Fucus 
vesiculosusft5l€W{b7^ ^<Z)^^g^^^^^K^^fc§ - 

^©^H^b. ^©^yKMa- (1-4) 

npjro«tft7* ^fcttimmA h*3m<D^* ymi^-7^ 
-r&fc^ 6 /i i 5 o o mM^r ^ ?-s—)v- mmmm (phz. 5) , 7. 

2j« 102. 5 %OFucus vesiculosus & ^SfE^b^^ 3 ai 1 <D 1 M<7> 

M^/V^i^ 4. 5 ju 1 <D4Mit^h V 3 3. 3 /i 1 (D7K 

n i (Dmfcik?* >-y f T±3-7~-e^mm?m.*m i & u 3 o^-c* 3 B#fmRj& 
z^tc^ %afcm&i 0 o°c-ei o«it, ftriR^^iffi^^ h^rffiv^ 

ZL<DZLhfrb, Fucus vesiculosusS^^b^^V^r^i-^l^^f*. 
^<7)zr^y KSa- (1-4) L-73^^> l/feft^ik 
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Steffi v n<5 - ^ 5ffi«ft7* ^^mmmRx^mmm^mm^m^m 
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it & <d ffl 

1. 737^f7^ (Fu c o p h i 1 u s) Iif0^iW^#Wwfc^ 

2. TIBOa^^KSr^-rS-^^m^-r^^VKMa- (1-4) L 

(i) tib^ (v) x-m&tizm&ifr? =mizftmvx, «- u- 




(II) ^6~8<Dfgffl{3iMilpH£yPrr£ ; 

(III) $31 0~4 O'C^M^lM^i'So 

6. TIB-^ (I) Xi$ktSfcZ>mk-&m?Z.\tt<nMo 




(5£«K RSHXttS0 3 HX«CH 3 COJKteTfB-^ (VI I) T*fc«9> 
0 3 H-CfeSo nttl^JUtODSEt^-CfcSo ) 



RO 




OR H 



(5£«K RliHXttS0 3 HI«CH 3 COT'fe5o ) 

7. tib— (i) T^stbssrawk^^^y^xw:*©*. 
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RteHXteS0 3 HXttCH, COXr±TIB-«S: (VI I) 
R 1 liHXftS0 3 HXftCH 3 COffe5. R, R^^ VW< HlofiS 



OR H 

(5£«K RliHX»S0 3 HX«CH 3 COtfeSo ) 

K^m^xrm—^ (vim •vm^ti^mmty^^v zm&wtr 




(VII) 



RO 



H 




(5£«K R|fflXliS0 3 HX«CH 3 COX^TfB-^ (VI I) "T»fe«9, 




OR H 



RftHXfiSOj HXiiCH 3 COtfeS) . 
9 . fc: s**r& g ffiiMMtf Fucus vesiculosus Xf*A scop 
hy 1 1 um nodes umtfci, »^ 8 E!«©«lfflWb7* ^ !J *W<0 

m^m 0 
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